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| Mutation analysis
This study was approved by the Ethical Committee, Deputy of Research Affairs of Shahid Beheshti University of Medical Sciences, which follows the tenets of the Declaration of Helsinki. Blood samples were collected from the patient and his family after written and informed consent was obtained. The SureSelectXT V5+UTRs Kit (Agilent Technologies, Lake forest, CA, USA) was used for the enrichment of genomic DNA. Sequencing was then performed with 101 bp paired end using the HiSeq2500 (Illumina, San Diego, CA, USA) Sequencer. The Readings were aligned to the human reference assembly (UCSC hg19, NCBI build 37.1) with the Burrows-Wheeler Aligner (BWA v.0.5.8). The Picard tool (version 1.118) was used to remove PCR duplications. Single-Nucleotide Polymorphism (SNP) and indel were detected with the Genome Analysis Toolkit (GATK). Furthermore, variants were annotated using the ANNOVAR software tool and were filtered based on quality, frequency <0.001 in the 1000 genome project, ESP6500, NHBL Exome Variant Server (EVS), ExAC, dbSNP 138, Iranome (www. iranome.com), and an in-house Iranian exome dataset (500 individuals), protein effect, pathogenicity and previous associations with the phenotype. Sanger sequencing was used for confirmation of identified variant in the patient and parents, brothers, and one sister. Several prediction tools were used to predict the pathogenicity of the identified variant. [11] [12] [13] [14] [15] Protein modeling was then performed to predict tertiary structure of wild type and mutant human MED23 using HOPE, Phyre 2, Swiss modeling, and RaptorX servers.
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| RESULTS
The WES results ascertained one novel homozygous missense variant, NM_015979.3:c.670C>G (NP_057063.2:p. R224G) (Table 1) , located in the MED23 gene. This variant was neither found in the 1000 Genome project, ESP6500, EVS, ExAC, Iranome, and in-house Iranian exome data. Sanger sequencing result confirmed the patient as homozygous ( Figure 2 ), patient's parents as carrier, sister and brothers as wild-type homozygous for the variant c.670C>G. The variant was predicted to be possibly damaging by PolyPhen2, damaging by SIFT, deleterious by PROVEN, pathogenic by
The pedigree of the index patient UMD-Predictor, and disease-causing by the Mutation Taster. The in-silico analysis result showed that the position 224 is a conserved amino acid and is substituted with polar amino acids, Arginine in 20 species and Histidine in 27 species. The variant c.670C>G is located in the early exonic position and was also predicted to potentially alter the splice site using Human Splice Finder 3 (HSF 3.0). Owing to the lack of structural information on the MED23 gene, we were unable to develop the modeling for p.R224G variant on the protein.
According to ACMG guideline this variant was classified as Variant of Uncertain significance (VUS). 21 
| DISCUSSION
In the current study, through WES, one variant in theMED23 gene was suggested for ID. This gene is a key regulator of the protein-coding gene expression and is involved in adipogenesis, chromatin modification, neural differentiation, proliferation, smooth muscle cell differentiation, and tumorigenesis. with a nonsyndromic autosomal recessive intellectual disability in five affected individuals of a consanguineous Algerian family by using homozygosity mapping and linkage analysis. Their patients had mild to moderate ID, with no pathological physical brain imaging or electroencephalogram evidence. They found that the p.R617Q variant did not affect MED23 expression levels, protein stability, architecture, or composition of the whole Mediator complex, but specifically impaired the response of the JUN and the FOS, immediate-early genes to serum mitogens. 5 The same gene was mutated in two brothers in a nonconsanguineous family with novel compound heterozygous mutations, 3656A>G and 4006C>T, in MED23. 9 The patients had severe ID, spasticity, congenital heart diseases, brain abnormalities, and atypical electroencephalography. After these two reports, one patient from consanguineous parents had been reported with refractory epilepsy, which was associated with homozygous MED23 mutation. The patient had an infantile onset of global developmental delay, microcephaly, truncal hypotonia, and refractory epilepsy. The report of Lionel et al 10 showed that the seizure in the patient could be treated with a ketogenic diet. In the current study, the patient manifested clinical symptoms similar to previously described cases, including developmental delay, microcephaly, hypotonia, severe intellectual disability, and spasticity. In addition, this case had speech delay that was not reported in previously reported cases.
The sequencing results revealed one novel homozygous variant, c.670C>G, in the MED23 gene. According to the ACMG guideline this variant was classified as a VUS, but based on several line of evidences suggested to be likely pathogenic, including clinical observation, segregation analysis, different amino acid properties, and location of the variant at the early exonic position. 10 In conclusion, the result of this study showed the efficacy of WES in the detection of the candidate variants in ID.
F I G U R E 2
Genomic DNA analysis of the patient show a homozygous missense variant, C.670C>G (P.R224G), while both parents are unaffected heterozygous carriers, brothers and sister as wild-type homozygous
